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1. BACKGROUND INFORMATION

The IAQ investigation was performed in response to reported adverse health symptoms
experienced by several employees working within various areas of the building. The building
houses several different State of Vermont programs and services including Family Court, Social 
Welfare, Probation and Parole, Vocational Rehabilitation, Department of Corrections, 
Department of Employment and Training, Family Services, States Attorney, Child Support and
District Court. ATC understands that the occupants of the Bennington State Office Building
have reported adverse health effects which they have related to poor IAQ for a period of over 10 
years. There have been periodic reports of musty odors in the Courtrooms and other areas of the 
building. Several IAQ investigations have been conducted in the past which have not identified 
building related contaminants.  Recent occupant reports have indicated that five or six current or 
former building occupants have diagnosed cases of Sarcoidosis.

The Vermont Department of Health (VDH) is involved with investigating the IAQ in this 
building.  This IAQ investigation’s scope of work was developed based on specific requests from 
the VDH. In addition, the VDH has conducted an occupant survey to determine if there are 
patterns in the health symptoms reported.  The VDH in collaboration with the National Institute
for Occupation Safety and Health (NIOSH) is conducting medical screening of building
employees.

There are reports of a contractor applying the pesticide Permithrin outside the building sometime 
in 2000 which was transported into the building via the HVAC system.  There was a sewer 
backup event via a toilet overflow in the Probation and Parole area of the building in February
2006.  There have been periodic reports of boiler exhaust odors in the building.  These reports
are associated with two potential sources:  the roof top HVAC units re-entrainment of boiler 
exhaust from the exterior stack; and from incomplete wall penetration seals allowing for boiler 
exhaust odors from inside the boiler room to pass into adjacent areas of the building.

This investigation included a visual inspection, general indoor air quality sampling (temperature, 
relative humidity, carbon dioxide, carbon monoxide and total volatile organic compounds), total 
airborne dust sampling, microbial dust sampling, beryllium and lead in dust sampling, and wipe 
sampling for Permithrin. In addition, seven day sampling was conducted in ten locations for
temperature, relative humidity, carbon monoxide, carbon dioxide and total dust. ATC also 
conducted qualitative air flow measurements in the boiler room area utilizing smoke tubes.
Appendix A of this report contains Figure 1, the room and sample location diagram.

As reported by the Department of Buildings and General Services (BGS), the Bennington State 
Office Building is comprised of an original 1978 single story building and a three story addition 
constructed in 1990.  The 1978 portion of the building is approximately 26,000 square feet in 
area and constructed with a poured concrete slab on grade.  The 1978 portion of the building is 
of steel and brick construction with stationary windows and roof top HVAC units.  There has 
been renovations to the original 1978 HVAC systems in 2000 (all areas exclusive of courthouse) 
and in the courthouse portion in 2006.  The roof on the 1978 portion of the building was 
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replaced in 2002 due to roof leaks.  There are current reports of roof leaks in the facility. The
1990 three story addition is approximately 39,000 square feet in area (total of three floors) and 
constructed slab on grade of steel and brick with roof top HVAC units.

2. VISUAL OBSERVATIONS

Thomas Broido of ATC conducted a walk-through of the building on August 7, 2006 with 
representatives of BGS, VDH, building occupants and the Vermont State Employees
Association.

The visual observations included the identification of numerous water stained suspended ceiling
tiles located throughout the facility. A few water stained ceiling tiles contained visually apparent
microbial growth.  These water stained ceiling tiles were reportedly from a number of sources 
including leaking valves, leaking sprinkler lines and roof leaks.  The BGS reported that they had
been actively replacing the leaking valves since the spring of 2006 but had not yet replaced the 
stained ceiling tiles.  A leaking sprinkler line was observed by ATC above the ceiling in the back
entranceway behind Court Room A.  While there was widespread visual evidence of water 
damaged suspended ceiling tiles, there was minimal visual evidence of water stained gypsum
wallboard (GWB) and visually apparent microbial growth was not observed on GWB during the
building walkthrough.

The suspended ceiling tiles and carpeted wall coverings in the Courthouse areas appeared to be 
bowed.  This type of bowing of suspended ceiling tiles has been reported to be associated with
high humidity environments. ATC observed a slight musty odor in Courtroom B.

ATC inspected the area impacted by the February 2006 sewage backup event in the Probation
and Parole area of the building.  The BGS reported that in response to the sewage backup all the 
impacted areas were treated by removing the carpet and the damaged GWB up to one foot in 
height.  ATC observed visual indications that this type of remediation was conducted.

General building cleanliness varied throughout the facility.  The three story portion of the facility
and the courthouse areas were generally observed to by typical of a well cleaned office building.
The carpet in the Probation and Parole area in the 1978 portion of the building appeared to be in 
fair condition.  Portions of this carpet were reported to be from original 1978 construction.
Custodial cleaning in the Probation and Parole area was not as complete as in other areas of the 
building. ATC observed a stuffy odor in this portion of the building. The Probation and Parole 
area is reported to be occupied until 11 pm which causes this area to be occupied during the 
custodial cleaning schedule.  This scheduling conflict is likely resulting in this area receiving less 
than adequate cleaning.

In the Department of Employment and Training area, Room 138 ATC observed peeling GWB 
seam tape around a window.  This is indicative of water infiltration or high humidity in this area.

ATC observed a slight odor in the Department of Corrections area located in the first floor of the 
1990 addition.  This area is used as an alternative education center for High School aged
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students.  ATC also observed soiled camping equipment (e.g., sleeping bags, backpacks) and 
recently harvested garden vegetables (with associated soil) in this area. These materials were 
likely the source of the observed odor.

The scope of ATC’s building walkthrough did not include a complete HVAC inspection.  ATC 
did observe HVAC filters and coils and limited ductwork in several different areas of the facility.
All of these items observed appeared clean and typical of well maintained buildings.  Two areas
of the building: Room 346 in the State’s Attorneys office and Room 220 in the Department of
Corrections area in the 1990 portion of the building were observed to have an abnormally high
temperature. BGS was investigating the cause of this condition during the walkthrough.

ATC observed vegetative debris and some vegetative growth on the roof of the 1978 portion of 
the building.  The boiler stack exhaust is located on this roof and is approximately 15 feet above
this roof level.  This boiler stack exhaust is upwind (assuming typical prevailing wind from the 
west) from the three story portion of the building where some of the outdoor air intakes are 
located.

3. MATERIALS AND METHODS

The scope of testing and methods used for this investigation were developed in conjunction with 
the VDH. The VDH selected sample locations in part based on results of an occupant health 
survey it conducted and areas with reported Sarcoidosis cases.

3.1 Temperature, Relative Humidity, Carbon Dioxide and Carbon Monoxide Sampling

Carbon monoxide, carbon dioxide, temperature, and relative humidity were measured utilizing a
TSI Q-Trak Model 8551 direct read instrument. These parameters were measured in various 
locations in the facility on August 23, 2006. In addition, these parameters were measured in ten 
locations over a 7 day period with one minute data recording intervals.

3.2 Total Volatile Organic Sampling

ATC measured levels of Total Volatile Organic Compounds (TVOCs) utilizing a direct reading
meter for airborne TVOCs, a Rae Systems Photoionization Gas Detector Model MiniRAE 2000 
equipped with a 10.6 eV UV lamp (serial #110-011805). This parameter was measured on
August 23, 2006 and on August 31, 2006.

3.3 Total Dust Sampling

ATC measured levels of dust (0.1-10µm particle size) utilizing TSI Dust Trak Model 8520 direct 
reading instruments. This sampling was utilized as a screening tool for comparison with the 
VOSHA Total Dust standard. This parameter was measured in various locations in the facility
on August 23, 2006. In addition, this parameter was measured in ten locations over a 7 day
period with one minute data recording intervals.
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3.4 Microbial Sampling

ATC conducted carpet dust sampling via the vacuum filtration bag method with analysis for
culturable fungi and endotoxins. The sampling method was supplied by the VDH and the results 
will be utilized by the VDH to compare with the occupant health survey data in order to 
determine if there are increased levels of fungi and endotoxins in complaint areas.

Fungi samples were cultured on Malt Extract Agar (MEA) at 25 degrees Centigrade for 7-10
days. Fungi results were reported in both colony forming units (CFU) per gram of dust collected 
and CFU per square meter sampled. Endotoxins were analyzed utilizing the response of Limulus
Amebocyte Lysates (LAL) to endotoxin.  Endotoxin results were reported in both endotoxins
units (EU) per gram of dust collected and EU per square meter sampled. Endotoxin is produced 
by gram negative bacteria which are common in the environment.

3.5 Pesticide Sampling

ATC collected wipe samples for the pesticide Permithrin utilizing a 35mm glass fiber filter 
moistened with Acetonitrile to wipe supply diffusers in various rooms recommended by the
VDH. Permithrin samples were analyzed via High Performance Liquid Chromatography.

3.6 Metals Sampling

ATC collected wipe samples for the metals Lead and Beryllium on supply diffusers in various 
rooms recommended by the VDH utilizing GhostTM Wipes. Sampling methods were in general
conformance with ASTM 1792-03 Standard Specification for Wipe Sampling Materials for Lead
in Surface Dust. Lead and Beryllium samples were analyzed via Inductively Coupled Plasma 
(ICP) with a modified OSHA Method ID 125. 

3.7 Air Flow Testing

ATC conducted qualitative air flow testing to determine the pressurization as it pertains to air 
flow between room 104 and the boiler room of the facility due to occupant reports of exhaust
odors. This test was conducted using visible smoke generated via a smoke tube.

4. INDOOR AIR QUALITY STANDARDS

4.1 Vermont Occupational Safety and Health Administration (VOSHA) 

As far as airborne contaminants in the work place are concerned, the governing legal limits are 
set with the manufacturing environment in mind and are often set with regards to health 
implications and not comfort criteria.  The Vermont Occupational Safety and Health 
Administration (VOSHA) has adopted Permissible Exposure Limits (PEL) for a variety of 
compounds, above which a potential health risk may exist in a work place.
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4.2 American Conference of Governmental Industrial Hygienists (ACGIH)

The American Conference of Governmental Industrial Hygienists (ACGIH) recommends 
Threshold Limit Values (TLV) for the work place.  These are evaluated and if necessary are 
updated annually based on currently available toxicological and epidemiological data.  These
ACGIH guidelines are prepared based on a manufacturing environment and are not regulatory
standards.

4.3 American Society of Heating, Refrigeration, and Air Conditioning Engineers
(ASHRAE)

The American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) 
has published recommended limits for indoor air quality based on comfort and health criteria 
applicable to office environments.

4.4 Specific Standards for Measured Parameters

TEMPERATURE AND RELATIVE HUMIDITY

Indoor temperature and relative humidity can be compared to the American Society of Heating,
Refrigerating and Air Conditioning Engineers (ASHRAE) Standard 55-2004.  ASHRAE 
standard 55-2004 (Thermal Environmental Conditions for Human Occupancy) generally defines
methods for determining acceptable indoor temperature ranges based on the level of human 
occupant activity (i.e., metabolic rate), occupant clothing insulation, ambient humidity, and other
factors.  The intent of the standard is to provide acceptable thermal comfort for a desired 
percentage of building occupants.  For typical office space as defined by the Standard, the 
following Table 1 presents temperature ranges intended to provide acceptable thermal comfort 
for approximately 80% of the occupants.

TABLE 1

Acceptable Temperature Ranges at Indicated Relative Humidity

Typical Office Space Activity
ASHRAE 55-2004

Relative Humidity Temperature:
Light Clothing

Temperature:
Heavy Clothing

10% 77-83°F 71-78°F
20% 76-82°F 70-78°F
30% 76-82°F 69-77°F
40% 76-81°F 69-77°F
50% 75-80°F 68-76°F
60% 75-78°F 68-75°F
70% - - 67-73°F
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Standard 55-2004 does not provide recommendations for maintaining indoor relative humidity within a
specific range but does establish an upper boundary for dew point at 62.2 degrees Fahrenheit, which
occurs at approximately 65% relative humidity at 72 degrees Fahrenheit.  ASHRAE Standard 62.1-2004
(see Carbon Dioxide discussion below) does establish a maximum relative humidity level of 65% where
air-conditioning systems with dehumidification capability are installed.

It should be noted that ASHRAE Standard 55-2004 is only intended to provide acceptable thermal
comfort for building occupants and is not intended to maintain conditions for preventing microbial
growth. It should also be noted that no documented relative humidity value exists as a threshold that
indicates the imminent growth of fungi (mold) on building materials and or surfaces.  However, relative
humidity levels directly correspond to dew point temperatures. Increasing relative humidity values, and
therefore increasing dew point temperatures, may elevate the likelihood of surface condensation and
subsequent potential microbial growth. Some building system components such as air conditioning ducts,
cold water pipes, and concrete slabs on grade can be cooler than the maximum allowable dew point 
established by the Standard, resulting in condensation and potential microbial growth.

Temperature and relative humidity measurements as generally conducted for initial indoor air quality
investigations are not intended to demonstrate compliance with all requirements of ASHRAE Standard
55-2004.  The standard includes other requirements such as temperature variation and air speed within a
space and defines specific protocols and procedure for evaluating compliance with the standard.

CARBON DIOXIDE

Carbon dioxide monitoring is a useful screening technique (non-quantitative) for determining if outside air
supply is sufficient for maintaining acceptable indoor air quality. Carbon dioxide is a naturally occurring
constituent of the atmosphere and is also a product of human respiration. During periods of occupancy,
carbon dioxide levels in a building will typically rise above normal background levels. The level of increase
of carbon dioxide concentrations is generally related to the number of individuals in an area and the amount
of outside air being introduced into that area.

Procedures for determining recommended outside air supply rates for occupied buildings are prescribed in 
the American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) Standard
62.1-2004, Ventilation for Acceptable Indoor Air Quality. The purpose of this standard is to specify
minimum ventilation rates and indoor air quality that will be acceptable to human occupants and are
intended to minimize the potential for adverse health effects.

The ASHRAE Standard 62.1-2004 Ventilation Rate Procedure is a prescriptive procedure in which 
outdoor air intake rates are determined based on space type/application (e.g., general office, classroom,
etc.), occupancy level, and floor area. The Ventilation Rate Procedure’s minimum rates are based on 
contaminant sources and source strengths that are typical for the listed space types. For specific space
types, the standard prescribes the amount of outside air supply required for the size of the area and the
amount of outside air required for each person. These two outside air supply requirements are combined
to determine the total outside air supply requirement for the occupied space. When the number of persons
in an occupied space is not known, the standard defines default occupant density values that may be used 
for design purposes.

If one assumes that an occupied space remains at a steady state condition with respect to occupancy, level
of occupant activity, and ventilation rate, then the carbon dioxide concentration within the occupied space
will reach a theoretical equilibrium.  The standard does not define a maximum carbon dioxide
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concentration which would apply to all occupied spaces. Appendix C of ASHRAE Standard 62.1, which
is an informative appendix and is not a requirement of the standard, suggests a minimum outside air 
supply rate of 15 cubic feet per minute (cfm) per person to dilute odors from human bioeffluents to levels
that will satisfy a substantial majority of unadapted persons to a space. Calculations presented in
Appendix C indicated that at this outside air supply rate, and assuming sedentary persons (e.g., office
work), an equilibrium carbon dioxide concentration of 700 ppm above background levels would be
achieved during steady state conditions. Similarly, a theoretical carbon dioxide equilibrium concentration
can be determined for the required outside air supply rates for the various space types listed by the 
standard. The following Table 2 presents default design outside air supply rates for some of the common
space types listed by the standard. Theoretical equilibrium carbon dioxide concentrations above
background levels, assuming steady state conditions and sedentary persons, are also presented.

Table 2
ASHRAE Standard 62.1-2004 Default Outside Air Supply Rates (1) and

Theoretical Carbon Dioxide Concentrations at Steady State Conditions (2)

Space Type

Default Occupant
Density

(Occupants per
1,000 SF)

Default Combined
Outdoor Air Rate

(cfm/person)

Approximate Equilibrium
Carbon Dioxide

Concentration Above
Background

General Office 5 17 600 ppm
Telephone/Data Entry 60 6 1,700 ppm
Classroom (ages 5-8) 25 15 700 ppm
Classroom (ages 9 plus) 35 13 800 ppm
Lecture Classroom 65 8 1,300 ppm
Lecture Hall (fixed seats) 150 8 1,300 ppm
Auditorium Seating Area 150 5 2,060 ppm
Courtroom 70 6 1,700 ppm

(1) – Partial list. Refer to standard for complete list.
(2) – Assumes steady state conditions with sedentary persons.

The ventilation rates presented above include both an area-related component and an occupant-density-
related component, which are added together to determine the required ventilation for the space. If actual
occupant densities are known and vary from those indicated above, then expected equilibrium carbon 
dioxide concentrations would be adjusted accordingly.

Carbon dioxide monitoring as generally conducted for initial indoor air quality investigations is not
intended to demonstrate compliance with ASHRAE Standard 62.1-2004. The standard does not specify a 
maximum carbon dioxide concentration. Actual conditions in an active occupied building will vary and 
equilibrium carbon dioxide concentrations generally would not be achieved. Other quantitative methods
and/or engineering assessments are required to demonstrate compliance with the standard.

CARBON MONOXIDE

Indoor carbon monoxide levels can be compared with the Vermont Occupational Safety and 
Health Administration (VOSHA) permissible exposure limit (PEL) of 35 ppm and the ACGIH
TLV of 25 ppm.
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TOTAL DUST

Total airborne dust levels can be compared with the Vermont Occupational Safety and Heath 
Administration (VOSHA) permissible exposure limit (PEL) of 15 mg/m3.  The ACGIH TLV for 
inhalable particulate is 10 mg/m3.

TOTAL VOLATILE ORGANIC COMPOUNDS

Currently, no regulatory agency (e.g. OSHA, EPA) has promulgated standards for this indoor air 
quality parameter in non-industrial buildings, such as offices and schools. For the real-time data
collected, ATC has used the commonly accepted Target Guideline for TVOCs cited by the 
American Industrial Hygiene Association of 1 ppm (Industrial Hygienists Guide to Indoor Air
Quality Investigations (1993), American Industrial Hygiene Association (AIHA)).

5. SAMPLING RESULTS

5.1 Grab Sampling for Temperature, Relative Humidity, Carbon Dioxide, Carbon 
Monoxide and VOCs

The following Table 3 summarizes the sampling results collected on August 23, 2006 at various
locations within the building.

Table 3: Temperature, Relative Humidity,
Carbon Dioxide, Carbon Monoxide, and VOC Sampling

August 23, 2006

BENNINGTON STATE OFFICE BUILDING- BENNINGTON, VERMONT
Sampling

Area Time
Relative

Humidity (%)
Temp
 (oF)

CO2
(PPM)

CO
(PPM)

TVOC
(PPM)

Family Court
Northwest office

behind court
12:45 44.7 81.6 673 ND ND

Lobby 12:46 42.4 80.4 760 1 ND
Magistrates 12:47 42.7 81.5 790 1 ND

Family Court Room 12:49 35.9 77.9 640 1 ND
East File Room 12:52 41.4 80.1 841 1 0.1
Clerks Office 12:51 40.2 79.0 828 1 ND

Judges Chambers 12:54 42.7 80.1 723 1 ND
Main Lobby 13:52 51.3 75.9 526 ND ND
Social Welfare

Room 36 13:53 56.0 76.6 536 ND ND
Room 35 13:54 55.8 76.9 563 ND ND
Room 33 13:56 54.6 76.2 538 ND ND
Room 46 13:58 52.6 76.9 552 ND ND

Outside Room 44 14:00 52.6 77.0 603 1 ND



Indoor Air Quality Investigation ATC Project Number: 63.03505.0035
Bennington State Office Building October 2006

Page 10 of 25

Table 3: Temperature, Relative Humidity,
Carbon Dioxide, Carbon Monoxide, and VOC Sampling

August 23, 2006

BENNINGTON STATE OFFICE BUILDING- BENNINGTON, VERMONT
Sampling

Area Time
Relative

Humidity (%)
Temp
 (oF)

CO2
(PPM)

CO
(PPM)

TVOC
(PPM)

Room 51 14:01 52.6 77.0 603 1 ND
Room 52 14:05 54.3 76.6 433 1 ND
Room 53 14:05 53.7 76.8 522 1 ND
Room 66 14:05 51.3 76.4 599 1 ND
Room 67 14:05 51.0 75.1 526 1 ND
Room 41 14:06 52.5 75.4 577 1 ND

Probation and Parole
Room 100 14:12 58.4 76.6 490 1 ND
Room 92 14:13 58.1 76.9 527 1 ND
Room 90 14:15 56.6 76.5 459 1 ND
Room 87 14:16 57.6 76.8 599 1 ND
Room 84 14:16 57.3 77.0 480 1 ND

Outdoors Outside 
Entrance

14:21 53.8 79.1 344 1 ND

Voc Rehab
Room 15 14:23 45.4 77.9 683 1 ND
Reception 14:23 43.3 79.3 580 1 ND
Room 16 14:24 45.8 76.7 583 1 ND
Room 21 14:26 48.5 77.2 585 1 ND

Dept. of Corrections
Side Hall 14:31 49.9 79.3 547 1 ND
Reception 14:32 50.5 79.3 533 1 ND

Southeast corner 14:34 50.1 79.8 554 1 ND
Dept. of Employment
and Training
Center of cubicle space 14:36 47.3 79.8 553 1 ND
Cubicle on south wall 14:37 46.3 79.9 576 1 ND

Room 138 14:38 47.5 81.0 610 1 ND
Southwest offices 14:41 44.6 80.8 564 1 ND

Family Service
Room 307 14:44 45.6 80.2 628 1 0.1
Room 312 14:52 47.5 79.6 614 1 0.2-0.3
Room 320 14:52 47.0 80.0 644 1 0.2
Room 327 14:53 44.4 76.5 623 1 0.1
Room 326 14:54 46.2 79.3 587 1 0.2
Room 335 14:55 47.6 79.4 614 1 0.2

Hall outside rooms
325 & 324

14:51 45.4 79.7 608 1 0.1

States Attorney
Clerks Office 15:02 42.7 78.8 725 1 ND

Room 351 15:02 42.1 79.6 733 1 ND
Room 346 15:03 41.2 79.2 698 1 ND
Room 343 15:04 47.2 79.9 837 1 ND

Child Support
Outside room 237 15:11 37.5 80.8 948 1 ND
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Table 3: Temperature, Relative Humidity,
Carbon Dioxide, Carbon Monoxide, and VOC Sampling

August 23, 2006

BENNINGTON STATE OFFICE BUILDING- BENNINGTON, VERMONT
Sampling

Area Time
Relative

Humidity (%)
Temp
 (oF)

CO2
(PPM)

CO
(PPM)

TVOC
(PPM)

Hall- east end 15:16 40.7 81.7 885 1 ND
Room 236 15:17 41.7 81.8 960 1 ND

ISAP Room 15:22 46.4 82.3 614 1 0.2
First Floor Maintenance 15:35 37.1 80.5 531 1 ND
District Court

Courtroom A 15:55 46.0 75.0 374 2 ND
Courtroom B 15:58 50.6 75.3 373 1 ND

Judges Chambers A 15:57 40.2 75.5 375 1 ND
Clerks Office 15:55 43.3 81.2 439 2 ND
Jury Room A 15:56 43.0 76.2 377 1 ND

Judges Chambers B 15:59 54.9 76.5 383 1 ND
ND=None Detected

Temperature levels measured during the grab sampling inside the facility were generally within 
the acceptable temperature ranges pursuant to the ASHRAE 55-2004 table for light clothing for 
40% or 50% ambient relative humidity (the average indoor relative humidity was approximately
47.7%).

Relative humidity levels during the grab sampling within the facility were found to range
between 35.8% and 58.4%.  Outdoor relative humidity was measured at 53.8%.  As stated above,
the current ASHRAE Standard 55-2004 does not provide recommendations for maintaining
indoor relative humidity within a specific range but does establish an upper boundary for dew 
point at 62.2°F.  This upper threshold dew point occurs at varying combinations of temperature
and relative humidity (e.g., approximately 65% relative humidity at an ambient temperature of
72°F).  At the time of sampling, dew points within the facility did not exceed the ASHRAE 
upper boundary of 62.2°F.  The average approximate dew point within the building was 
calculated to be 44.2°F.

Indoor CO2 levels during the grab sampling ranged from a low of 373 ppm to a high of 960 ppm. 
Utilizing the ASHRAE equilibrium concentration for general office space in Table 2, the 
expected equilibrium CO2 levels would be less than 600 ppm over ambient outdoor air 
concentrations.  Ambient outdoor air was measured at 344 ppm, setting the ASHRAE
equilibrium level at 944 ppm. Two grab sample readings, outside Room 237 and in Room 236 
(both in the Child Support area) slightly exceeded the ASHRAE equilibrium level. None of the 
CO2 readings exceeded the VOSHA standard or ACGIH levels within the facility for the grab
sampling.

Indoor Carbon Monoxide levels during the grab sampling ranged from none detected (1 ppm 
detection limit) to 2 ppm.  The VOSHA standard calls for CO exposure to be below 35 ppm. The
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ACGIH TLV for CO is 25 ppm. None of the CO readings exceeded the VOSHA or the ACGIH
levels during grab sampling.

While most to the TVOC readings were below the instruments limit of detection (0.1 ppm), 
several TVOC readings collected on August 23, 2006 were measured from 0.1 to 0.3 ppm. It
should be noted that during sampling for TVOCs, ATC detected an odor that was identified as 
orange in nature upon entering the Family Services area of the building (the area with VOC 
measurements of 0.2-0.3 ppm).  These types of odors are often associated with citrus based 
cleaning compounds. ATC observed this odor in the vicinity of a custodial cleaning bucket and 
TVOC measurements directly above this bucket reached 12 ppm. On August 31, 2006 ATC 
reexamined various areas that were measured to have a TVOC concentration at or above 0.2 ppm
on August 23, 2006. When TVOCs were re-sampled on August 31, 2006 this odor was not 
detected.  All of the TVOC levels measured on both dates were below the AIAH referenced level 
of 1 ppm. The following Table 4 summarizes the sampling results collected on August 31, 
2006:

Table 4: TVOC Sampling
August 31, 2006

BENNINGTON STATE OFFICE BUILDING - BENNINGTON,
VERMONT

Sampling
Area Time

TVOC
(PPM)

Family Services
Room 307 08:35 ND

Room 312 08:36 ND
Room 320 08:36 ND
Room 327 08:37 ND
Room 327 08:39 ND
Room 335 08:39 ND

Hallway outside
325 & 324

08:39 ND

States Attorney
ISAP Room 08:40 0.1-0.2

ND = None Detected

5.2 Grab Sampling for Total Dust 

Grab Sampling for Total Dust is presented in the following Table 5.
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Table 5: Total Dust Sampling
August 23, 2006

BENNINGTON STATE OFFICE BUILDING-
BENNINGTON, VT

Sampling
Area Time

Total Dust
(mg/m3)

Family Court
Northwest office

 Behind court
12:45 0.028

Lobby 12:46 0.008
Magistrates 12:47 0.013

Family Court Room 12:49 0.010
East File Room 12:52 0.009
Clerks Office 12:51 0.014

Judges Chambers 12:54 0.020
Main Lobby 13:52 0.026
Social Welfare

Room 36 13:53 0.034
Room 35 13:54 0.033
Room 33 13:56 0.014
Room 46 13:58 0.015

Outside Room 44 14:00 0.014
Room 51 14:01 0.022
Room 52 14:05 0.013
Room 53 14:05 0.014
Room 66 14:05 0.012
Room 67 14:05 0.014
Room 41 14:06 0.015

Probation and Parole
Room 100 14:12 0.015
Room 92 14:13 0.020
Room 90 14:15 0.016
Room 87 14:16 0.023
Room 84 14:16 0.013

Outdoors Outside Entrance 14:21 0.013
Voc Rehab

Room 15 14:23 0.013
Reception 14:23 0.011
Room 16 14:24 0.010
Room 21 14:26 0.009

Dept. of Corrections
Side Hall 14:31 0.009
Reception 14:32 0.016

Southeast corner 14:34 0.013
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Dept. of Employment and 
Training

Center of cubicle space 14:36 0.007
Cubicle on south wall 14:37 0.013

Room 138 14:38 0.007
Southwest offices 14:41 0.006

Family Service
Room 307 14:44 0.009
Room 312 14:52 0.006
Room 320 14:52 0.012
Room 327 14:53 0.011
Room 326 14:54 0.008
Room 335 14:55 0.009

Hall outside rooms
 325 & 324

14:51 0.012

States Attorney
Clerks Office 15:02 0.009

Room 351 15:02 0.009
Room 346 15:03 0.005
Room 343 15:04 0.014

Child Support
Outside room 237 15:11 0.016

Hall- east end 15:16 0.018
Room 236 15:17 0.013

ISAP Room 15:22 0.009
First Floor Maintenance 15:35 0.014
District Court

Courtroom A 15:55 0.007
Courtroom B 15:58 0.006

Judges Chambers A 15:57 0.011
Clerks Office 15:55 0.010
Jury Room A 15:56 0.007

Judges Chambers B 15:59 0.013

Indoor total dust levels measured during the grab sampling ranged from a low of 0.005 mg/m3 to
a high of 0.034 mg/m3. The average indoor total dust level was 0.013 mg/m3.  All indoor total 
dust readings were below the VOSHA PEL of 15 mg/m3 and the ACGIH TLV of 10 mg/m3.
Outdoor air was measured at 0.013 mg/m3. Indoor total dust levels measured during the grab
sampling were at levels which ATC typically observes in office buildings.

5.3 7-day Data log sampling for Temperature, Relative Humidity, Carbon Dioxide, and 
Carbon Monoxide Results

Data log sampling was conducted in 10 locations through out the building in areas determined by
the Vermont State Health Department. Due to equipment failure sampling was conducted over
three time periods: August 21 through September 1, September 9 through September 16 and 
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finally September 15 through September 23, 2006. Appendix B of this report contains graphical 
representations of the IAQ data collected during the seven day monitoring.

Testing results for 7-day sampling for Temperature, Relative Humidity, Carbon Dioxide, and
Carbon Monoxide within the facility are presented in the following Table 6:

Table 6: Temperature, Relative Humidity,
Carbon Dioxide, and Carbon Monoxide

7-Day Data

BENNINGTON STATE OFFICE BUILDING- BENNINGTON, VERMONT

Location CO (ppm) CO2 (ppm) Temp (o F) RH (%)
High Low Ave High Low Ave High Low Ave High Low Ave

Probation and 
Parole

ND ND ND 759 321 383 72.5 69.0 70.6 65.6 42.9 55.4

Vocational
Rehabilitation

ND ND ND 581 256 384 70.7 64.1 67.5 79.5 51.2 65.9

Economic
Services

ND ND ND 680 427 489 74.1 69.1 71.1 63.2 39.2 53.1

Department of
Corrections

1 ND ND 689 375 433 75.7 67.6 73.3 68.6 31.3 44.3

Department of
Labor

2 1 2 662 353 404 80.9 78.7 79.9 52.4 34.6 45.1

District Court 1 ND ND 680 359 412 74.0 66.9 71.9 69.6 30.7 47.0
Family Services ND ND ND 1009 413 488 82.6 74.8 78.8 63.7 42.3 50.8
State’s Attorney 1 ND 1 941 380 494 82.0 70.3 74.9 61.1 33.3 45.4

Family Court 1 ND ND 994 376 481 82.8 78.0 80.5 46.9 32.4 39.1
Child Support ND ND ND 917 455 551 82.5 73.7 77.4 52.3 32.3 40.4

Average relative humidity levels varied between 39.1 % and 65.9 % in different areas of the 
building.  The lowest average relative humidity levels were in Family Court and Child Support 
which were both located in the second floor of the facility. The three areas with the highest
relative humidity levels (Vocational Rehabilitation, Probation and Parole and Economic 
Services) were located in the first floor original construction portion of the facility.  The
Vocational Rehabilitation area’s average relative humidity level was 65.9 % which is greater 
than the ASHRAE reference level for spaces with air conditioning systems and dehumidification 
capabilities.  BGS reported to ATC that there has been operational problems with the 
dehumidification system in this area. 

Average temperature levels measured during the 7-day sampling inside the facility were 
generally within or below the acceptable temperature ranges pursuant to the ASHRAE 55-2004
table for light clothing for 40% to 60% ambient relative humidity.
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ATC calculated dew points for the average temperature and average relative humidity in each 
area which are listed below in Table 7.  The average dew points ranged from below 35 oF to 54 
oF. Based on the average temperature and average relative humidity in each area during the 7-
day sampling, dew points within the facility did not exceed the ASHRAE upper boundary of
62.2°F.

Table 7
7 day Averages for Temperature, Relative Humidity

and Dew Point

BENNINGTON STATE OFFICE BUILDING-
BENNINGTON, VERMONT

Location Ave. RH
(%)

Ave. Temp
(o F)

Dew
Point
(o F)

Probation and Parole 42.9 70.6 35

Vocational Rehabilitation 65.9 67.5 54

Economic Services 53.2 71.1 42
Department of
Corrections

44.3 73.3 33

Department of Labor 45.1 79.9 39

District Court 47 71.9 37

Family Services 50.8 78.8 43
State’s Attorney 33.3 74.9 below 35
Family Court 39.1 80.5 34

Child Support 40.8 77.4 33

The highest indoor CO2 levels measured during the 7-day sampling period ranged from 581 ppm 
to 1009 ppm. The peak reading of 1009 ppm was recorded in the Family Services area for a
single (one minute) reading during the equipment set up.  This reading was affected by the ATC 
personnel setting up the instrument and should be disregarded. The actual 7-day peak reading in 
this area was 814 ppm.  Utilizing the ASHRAE equilibrium concentration for general office
space in Table 2, the expected equilibrium CO2 level would be less than 600 ppm ( less than 
1,700 ppm for courtrooms) over ambient outdoor air concentrations. Ambient outdoor air levels 
are typically around 350 ppm, setting the ASHRAE equilibrium level at 950 ppm (2,050 ppm for 
courtrooms). Measured CO2 levels did not indicate significant variations from the applicable 
ASHRAE equilibrium levels at the time of sampling. None of the CO2 readings exceeded the 
VOSHA or ACGIH levels within the facility during the 7-day sampling.

Indoor Carbon Monoxide levels during the grab sampling ranged from none detected (1 ppm 
detection limit) to 2 ppm.  The VOSHA standard calls for CO exposure to be below 35 ppm. The 
ACGIH TLV for CO is 25 ppm.  None of the CO readings exceeded the VOSHA or the ACGIH
levels during the 7-day sampling.
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5.4 7-day Data log sampling for Total Dust 

7-day data log sampling was conducted in 10 locations through out the building in areas
determined by the Vermont State Health Department. Due to equipment failure sampling was 
conducted on two occasions, August 21 through September 1, and September 9 through
September 16. Appendix B of this report contains graphical representations of the Total Dust 
data collected during the 7-day monitoring.

Testing results for the 7-day log sampling for Total Dust within the facility are presented in the 
following Table 8:

Table 8: Total Dust – 7 day Sampling Data

BENNINGTON STATE OFFICE BUILDING-
BENNINGTON, VERMONT

Location Total Dust (mg/m3)
High Low Ave

Probation and 
Parole

0.083 0.001 0.009

Vocational
Rehabilitation

0.122 0.001 0.024

Economic Services 0.106 0.002 0.010

Department of
Corrections

1.012 ND 0.004

Department of
Labor

0.044 ND 0.006

District Court 0.104 0.002 0.018
Family Services 0.174 0.002 0.009
State’s Attorney 0.429 ND 0.009

Family Court 0.166 0.001 0.007
Child Support 0.086 ND 0.006

Indoor average total dust levels measured during the 7-day sampling ranged from a low of 0.004
mg/m3 to a high of 0.024 mg/m3. All indoor total dust readings were below the VOSHA PEL of
15 mg/m3 and the ACGIH TLV of 10 mg/m3. The average indoor total dust levels measured in 
each area during the 7-day sampling were at levels which ATC typically observes in office 
buildings.  ATC typically observes total dust levels in office buildings to be below 0.10 mg/m3.
ATC reviewed the total dust data in order to determine the duration of the peak total dust 
measurements in each area with readings above 0.10 mg/m3.  The only area with sustained 
readings (longer than two minutes) above 0.10 mg/m3 was the Vocational Rehabilitation area 
which had readings between approximately 0.03 mg/m3 and 0.12 mg/m3 from the afternoon of 
August 28, 2006 to the afternoon of August 31, 2006.
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5.5 Microbial Sampling:

Microbial vacuum dust sampling results for fungi and endotoxins within the facility are 
presented in the following Table 9:

Table 9: Fungal and Endotoxin Concentration from Vacuum Sampling

August 23, 2006
Bennington State Office Building

Bennington, Vermont
Sample #/Location Fungal Concentration 

(CFU/g)
Endotoxin

Concentration
(EU/g)

VAC-01 / District Court 
(Clerks Office btwn Courtrooms)

27,200 130,000

VAC-02 / Probation and Parole
(Hallway 75 outside rooms 79 and 77) 34,700 42,000

VAC-03 / Probation and Parole
(Northeast corner of hallway 95) 30,100 23,000

VAC-04 / Vocational Rehabilitation
(Room 14) 1,770 16,000

VAC-05 / Economic Services 
(Room 35) 8,780 13,000

VAC-06 / Economic Services 
(Hallway 56 outside room 57) 19,300 26,000

VAC-07 / Department of Corrections
(Hallway 123 outside room 121) 580,000 44,000

VAC-08 / Department of Labor
(Room 143) 16,700 34,000

VAC-09 / Child Support
(Hallway outside rooms 237 and 238) 26,400 55,000

VAC-10 / State’s Attorney
(Room 356) 22,900 21,000

VAC-11 / Family Services
(Hallway outside room 324) 28,300 38,000

VAC-12 / Family Court
(Center of Room 210) 18,400 21,000
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Fungi concentrations in dust or bulk samples can be evaluated utilizing the categories presented
by P&K Microbiological Services (P&K), Cherry Hill, NJ. P&K presents the following five
categories:

Category CFU/g
Very High > 10,000,000
High 1,000,000 to 10,000,000
Moderate 100,000 to <1,000,000
Low Moderate 5,000 to < 100,000
Low < 5,000

Based on the P&K categories, all the sample results, except for sample VAC-07 - Department of 
Corrections, would be in the Low or Low Moderate category.  The results for sample VAC-07 -
Department of Corrections would be in the Moderate category. It should be noted that ATC 
observed soiled camping equipment (e.g., sleeping bags, backpacks) and recently harvested
garden vegetables (with associated soil) in this area.

The following fungal types were consistently predominant in the carpet dust samples: 
Pithomyces chartarum, Cladosporium, Rhodotorula glutinis, and Epicoccum nigrum.  These 
fungal types are common outdoor fungi and are associated with allergenic activity.

Comparative levels of endotoxins in dust have been reported in the publication Bioaerosols
Assessment and Control, American Conference of Governmental Industrial Hygienists, 2001.
This publication refers to an endotoxin level of 1.1 ng/mg as being a median level found in house 
dust and exposures above this level being associated with increased asthma severity in adults.
One ng of endotoxins can be approximated to equal 10 to 15 endotoxin units (EU).  Therefore, 
this 1.1 ng/mg level would convert to 11 EU/ mg (11,000 EU/g) to 16.5 EU/mg (16,500 EU/g).
All of the sample results for endotoxins in carpet dust from the facility exceeded 11,000 EU/g
with the lowest level being 16,000 EU/g.

It is important to note that regulatory standards are not available for levels of fungi and 
endotoxins.  ATC understands that the VDH will be further analyzing the fungi and endotoxin
data.

Laboratory hardcopy results of the microbial vacuum sampling for Fungi and Endotoxins can be 
found in Appendix C.
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5.6 Microbial Bulk Sampling:

Bulk sampling results for visible suspected microbial growth are presented in the following
Table 10:

Table 10: Microbial Bulk Sampling

AUGUST 23, 2006

Bennington State Office Building –
Bennington, Vermont

Sample
Number Fungal ID

Fungal
Concentration

(CFU/g)

Endotoxin
Concentration

(EU/g)
FB-01 / Ceiling
Tile Room 343

Utociadium
botrytis

1,650,000 8,500

FB-02 / Ceiling
Tile in hallway
outside Room 121

Aternaria
alternata

13,100 950

Using the P&K categories for bulk sample concentrations, Sample FB-01 contained high levels
of fungal growth and sample FB-02 contained low moderate levels of fungal growth.

Laboratory hardcopy results for microbial bulk sampling can be found in Appendix D.

5.7 Metals in Dust Wipe Testing 

Metal Wipe Testing results for Lead and Beryllium are presented in the following Table 11:
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Table 11: Metal in Dust Wipe Sampling

AUGUST 23, 2006

State Office Building
Bennington, Vermont

Sample
Number

Wipe Area
(ft2) Component Results (ug) Result (ug/ft2)

MW-01 (field blank) N/A Lead < 0.750 N/A
Beryllium < 0.0150 N/A

MW-02 / Room 90 1.00 Lead 16.8 17
Beryllium < 0.0150 < 0.015

MW-03 / Room 46 1.00 Lead 5.40 5.4
Beryllium < 0.0150 <0.015

MW-04 / Room 16 1.00 Lead 4.24 4.2
Beryllium < 0.0150 < 0.015

MW-05 / Room 210 0.630 Lead 39.0 62
Beryllium < 0.0150 < 0.024

MW-06 / Room 237 0.440 Lead 16.7 38
Beryllium < 0.0150 < 0.034

MW-07 / Room 356 0.500 Lead 19.7 39
Beryllium < 0.0150 < 0.030

None of the Beryllium samples exceeded the reporting limit of 0.0150ug. Results for Lead
ranged from a low of 4.2 ug/ft2 to a high of 62 ug/ft2. While regulatory standards are not 
available to directly evaluate these results, the lead in dust levels can be compared to the US 
Department of Housing and Urban Development (HUD)/US EPA levels for lead in dust 
following lead abatement activities.  The HUD/EPA levels are as follows: < 40 ug/ft2 on floor 
surfaces, < 250 ug/ ft2 for window sills, and < 400 ug/ ft2 for window wells.  One sample (MW-
05) exceeded the HUD/EPA level for floor surfaces. In general, the results from the second and
third floor of the 1990 addition were higher than the other sample results. Laboratory hardcopy
results for metals in dust wipe sampling can be found in Appendix E.

5.8 Pesticide Wipe Testing 

Pesticide Wipe Testing results for presence of Permithrin are presented in the following Table
12:
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TABLE 12: PESTICIDE IN DUST WIPE SAMPLING

AUGUST 23, 2006

Bennington State Office Building -
Bennington, Vermont

Sample
Number

Wipe Area
(ft2) Component Results (ug) Result (ug/ft2)

PW-01 (field blank) N/A Permithrin < 1.50 <14
PW-02 / Room 90 0.108 Permithrin < 1.50 <14
PW-03 / Room 46 0.108 Permithrin < 1.50 <14
PW-04 / Room 16 0.108 Permithrin < 1.50 <14
PW-05 / Room 210 0.0860 Permithrin 2.59 30
PW-06 / Room 237 0.0860 Permithrin < 1.50 <14
PW-07 / Room 356 0.0860 Permithrin < 1.50 <14

Only one sample collected (PW-05 taken in room 210 in the Family Court Area) exceeded the 
reporting limit of 1.50ug.  Permithrin results are to be evaluated by VDH. Laboratory hardcopy
results for Pesticides in Dust Wipe sampling can be found in Appendix E.

5.9 Air Flow Testing

On September 15, 2006 ATC conducted qualitative air flow testing to determine the 
pressurization as it pertains to air flow between room 104 and the boiler room of the facility due 
to occupant reports of exhaust odors. This test was conducted using a visible smoke generated 
via a smoke tube.

ATC observed two metal ducts running through the wall between the cavity above a drop ceiling
in room 104 and the boiler room. The openings between these metal ducts and the surrounding
GWB had been partially filled using an expandable spray foam; however, this foam was 
observed to be insufficient in stopping air flow between the two areas, or into the wall cavity.
ATC observed a noticeable air flow originating in room 104 and entering the wall cavity. This 
air flow direction was confirmed with the use of a smoke tube. Room 104 was determined to be
under positive pressure with respect to the boiler room.

An additional test was conducted at the request of building maintenance personnel who had
identified what they considered improperly sealed joints on a air duct located behind the furnace 
unit in the boiler room. When the area of concern was tested, ATC observed infiltration into the 
air duct from the boiler room. This smoke was subsequently identified to be present in room 
104.
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6. CONCLUSIONS

Visual observations confirmed the presence of numerous water stained ceiling tiles which 
reportedly were the result of leaking valves, leaking sprinkler lines and roof leaks.  Wide 
spread water damaged GWB and visually apparent microbial growth was not observed.

• General building cleanliness was variable throughout the facility.  While the majority of the 
building exhibited typical office building custodial cleaning, the Probation and Parole area 
showed less than adequate cleaning.

• Temperature and relative humidity levels within the facility were in general conformance 
with applicable ASHRAE recommended ranges at the time of sampling as were the 
calculated average dew points.  7 day relative humidity measurements indicated that the first 
floor original construction portion of the facility had higher relative humidity levels as 
compared to the other measured areas.  The Vocational Rehabilitation area’s 7-day average
relative humidity level was 65.9 % which is greater than the ASHRAE reference level for 
spaces with air conditioning systems and dehumidification capabilities.

• Carbon dioxide levels within the facility did not indicate significant variations from the 
applicable ASHRAE equilibrium levels at the time of sampling. Measured carbon dioxide
levels indoors did not exceed the VOSHA PEL or the ACGIH TLV.

• Measured carbon monoxide dioxide levels indoors did not exceed the VOSHA PEL or the 
ACGIH TLV.

• Low, but detectable levels of Total Volatile Organic Compounds were identified with the 
Photo Ionization Detector at the time of sampling.  The detectable levels were primarily
associated with citrus based cleaning products.

• Total dust levels were below the applicable VOSHA PEL and ACGIH TLV at the time of 
sampling.  Based on ATC’s experience, dust levels were typical of an office environment
with the exception of three days of readings in the Vocational Rehabilitation area.

• Microbial carpet dust sampling primarily indicated low to low moderate levels of culturable 
fungi.  The result for sample VAC-07 from the Department of Corrections indicated 
moderate levels of fungi.  Soil from camping equipment and gardening debris may have
contributed to the higher levels measured in the Department of Corrections.

• Microbial carpet dust sampling indicated that endotoxins levels were higher than reported
median levels found in house dust.

• Microbial bulk sampling of ceiling tiles confirmed that the visually apparent microbial 
growth was culturable fungi and endotoxins from bacteria were present.

• Metals in dust sampling did not detect beryllium in the sampled locations. Lead was detected
on each of the air supply diffusers sampled, one sample result indicated levels above 
HUD/EPA post abatement levels for floor surfaces.

• Permithrin was detected in one sample from an air supply diffuser in Room 210. 
• Qualitative air flow testing indicated that air flow connections exist between the boiler room 

and surrounding areas.
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7. RECOMMENDATIONS

• A ventilation system operations/maintenance log and building occupant diary should be 
maintained to further evaluate HVAC operations and spatial patterns to occupant symptoms.

• An aggressive plan should be implemented to identify and repair all sources of uncontrolled
water leaks and infiltration in the building.  This plan should include valves, piping and roof
leaks.  As leaks are fixed, water damaged ceiling tiles should be replaced. Precautionary
measures should be used when replacing ceiling tiles in order to minimize potential airborne 
fungi and bacteria releases.  These measures should include lightly misting tiles and placing
them directly into disposal bags followed by wet wiping the ceiling grid area with a mild 
detergent.  The source of the water infiltration in the vicinity of the window in Room 138 
should be identified and repaired.

• An evaluation of custodial activities and schedules should be conducted with a goal of 
increasing overall building cleanliness, particularly in problem areas.

• The general IAQ sampling results (CO, CO2, temperature, relative humidity and dust) should 
be evaluated by a mechanical engineer in order to help determine the effectiveness of the 
building’s HVAC system. The mechanical engineer should perform a complete existing
conditions review of the building’s HVAC system.

• The building’s poured concrete slab should be evaluated to determine if water vapor 
infiltration through the slab is influencing indoor relative humidity in the building.

• Carpets should be evaluated by a knowledgeable floor covering professional and worn areas 
should be considered for replacement. If carpet removal is conducted, it should be conducted 
in a controlled manner with precautionary measures to minimize dust generation.

• Pesticide control procedures for the facility should be evaluated to determine if Permithrin is 
currently being used outside the facility.  Pest control practices should be implemented which 
minimize pesticide use and prevent exterior pesticides from entering the building.

• Wall penetrations from the boiler room to the surrounding areas should be thoroughly fire-
stopped.  Air ducts passing through the boiler room should be sealed.

• This report should be forwarded to the VDH to assist them with their investigation of the 
building.
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LIMITATIONS

This report has been prepared to assist the Department of Buildings and General Services in
evaluating the indoor air quality of the State Office Building located at 1 Veterans Memorial
Way in Bennington, Vermont. ATC provided these services consistent with the level and skill
ordinarily exercised by members of the profession currently practicing under similar conditions.
This statement is in lieu of other statements either expressed or implied. This report is intended
for the sole use of the Department of Building Services. The intent of the report is to aid the
building owner in locating potential IAQ impacts. This report is not intended to serve as a
bidding document nor as a project specification document and actual site conditions and
quantities should be field-verified. Although a reasonable attempt has been made to identify
suspect fungi (mold) in the areas identified, the inspection techniques used are inherently limited
in the sense that only full demolition procedures will reveal all building materials of a structure
and therefore all areas of potential fungal growth. The size of the area impacted by fungal
impact is based on professional judgment and practicality. Additionally, other possible building
material hazards such as asbestos and lead-based paint were not included as part of this
evaluation and may require proper sampling for identification prior to disturbance. Other
unidentified microbiological impact may be located within walls, ceiling cavities, below flooring
or grade, and other non-accessible areas. Precaution should be used during any remediation
activities. The scope of services performed in execution of this evaluation may not be
appropriate to satisfy the needs of other users, and use or re-use of this document, the findings,
conclusions, or recommendations is at the risk of said user.

Additionally, the passage of time may result in a change in the environmental characteristics at
this site. This report does not warrant against future operations or conditions that could affect
the recommendations made. The results, findings, conclusions, and recommendations expressed
in this report are based only on conditions that were observed during ATC’s inspection of the
site.
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MICROBIAL VACUUM SAMPLING RESULTS





























APPENDIX D
Microbial Bulk Sampling Results
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Metals and Pesticide in Dust Wipe Sampling Results








